The histone lysine methyltransferase Ezh2 is required for maintenance of the intestine integrity and for caudal fin regeneration in zebrafish.
The histone lysine methyltransferase EZH2, as part of the Polycomb Repressive Complex 2 (PRC2), mediates H3K27me3 methylation which is involved in gene expression program repression. Through its action, EZH2 controls cell-fate decisions during the development and the differentiation processes. Here, we report the generation and the characterization of an ezh2-deficient zebrafish line. In contrast to its essential role in mouse early development, loss of ezh2 function does not affect zebrafish gastrulation. Ezh2 zebrafish mutants present a normal body plan but die at around 12 dpf with defects in the intestine wall, due to enhanced cell death. Thus, ezh2-deficient zebrafish can initiate differentiation toward the different developmental lineages but fail to maintain the intestinal homeostasis. Expression studies revealed that ezh2 mRNAs are maternally deposited. Then, ezh2 is ubiquitously expressed in the anterior part of the embryos at 24 hpf, but its expression becomes restricted to specific regions at later developmental stages. Pharmacological inhibition of Ezh2 showed that maternal Ezh2 products contribute to early development but are dispensable to body plan formation. In addition, ezh2-deficient mutants fail to properly regenerate their spinal cord after caudal fin transection suggesting that Ezh2 and H3K27me3 methylation might also be involved in the process of regeneration in zebrafish.